INTRODUCTION {#sec1-1}
============

Since the rapid development and popularisation of laparoscopic cholecystectomy (LC) techniques, it has been accompanied with bile duct injury (BDI). The incidence of BDI is higher than that of the open abdominal gallbladder, which has been 0.1%--0.2% goes up to 0.4%--1.0%, even higher. Whether it is an open cholecystectomy or LC, IBD is still a worrying clinical problem. The mutation of the gallbladder canal increases the difficulty of surgery and increases the risk of an iatrogenic BDI. In this case, we accidentally cut the right anterior inferior lobe bile duct which is joined to the cystic duct, after confirming by intraoperative magnetic resonance imaging (MRI)-guided real-time three-dimensional (3D) bile duct reconstruction; we thought that duct might play an important role, and hence, we performed end-to-end anastomosis by a 5-0 absorbable suture under laparoscopy.

CASE REPORT {#sec1-2}
===========

A 37-year-old male patient, without any history of trauma or important previous symptoms, was admitted to the hepatobiliary surgery clinic in August 2017 with the complaint of abdominal pain after eating fatty foods. Physical examination revealed signs of pain of right epigastric abdomen without Murphy\'s sign. Laboratory tests were normal. Chest and abdominal X-ray revealed no free air in the abdomen. An ultrasound examination and MRI revealed gallbladder stone while common bile duct stone was not reported. The extrahepatic biliary variation \[[Figure 1](#F1){ref-type="fig"}\] which was showed on MRI was ignored by us carelessly until we made a mistake.

![Magnetic resonance imaging examination. (a) Extrahepatic biliary variation of the right anterior inferior lobe bile duct which joining to the cystic duct; (b) magnetic resonance imaging reexamination after 4 months](JMAS-16-74-g001){#F1}

Because of these findings, the patient underwent three ports LC. When the cystic duct was separated, we completely divided an unknown bile duct which might be very important to the hepatic. Hence, we decided to undergo MRI-guided real-time 3D bile duct reconstruction during the operation and totally took 30 min \[[Figure 2](#F2){ref-type="fig"}\]. 3D figures showed that the unknown bile duct was the right anterior inferior lobe bile duct which joins to the cystic duct, and it was the only passage to drain the choler from that lobe of the liver. Hence, we decided to perform bile duct end-to-end anastomosis \[[Figure 3](#F3){ref-type="fig"}\]. A drainage tube was placed at the stoma. The patient was discharged after 5 days when the drainage tube was removed and was followed up 4 months and got MRI reexamination and 3D reconstruction.

![Intraoperative photograph. (a) Bile duct end-to-end anastomosis; (b) bile duct end-to-end anastomosis was completed](JMAS-16-74-g002){#F2}

![Magnetic resonance imaging-guided real-time three-dimensional bile duct reconstruction. (a) Extrahepatic biliary variation of the right anterior inferior lobe bile duct which joining to the cystic duct; (b) three-dimensional bile duct reconstruction after 4 months](JMAS-16-74-g003){#F3}

DISCUSSION {#sec1-3}
==========

LC has become classic minimally invasive surgical techniques and gradually replaced open surgery as the preferred treatment for symptomatic gallbladder stone. In LC, it should be noted that the variation of gallbladder tube is accounting for 18%--23%.\[[@ref1]\] Improper traction in the operation, difficulty and unawareness in identifying the structure of the bile duct by the surgeon and the complexity of the dissection often lead to the occurrence of BDI. BDI is one of the most serious complications of LC, which might cause bile leakage, bile duct stricture, obstructive jaundice and other serious complications, not only increased the hospitalisation expenses but also endangering the patient\'s life.\[[@ref2]\] Since there existence of the cholecystectomy operation, it has been accompanied by IBDI, especially with the rapid development and popularity of LC nowadays. The incidence of BDI is higher than open cholecystectomy, which is already 0.1%--0.2% goes up to 0.4%--1.0%, even higher.\[[@ref3]\]

Therefore, the prevention of biliary injury and the timely treatment of biliary injury are both important to patients. MR cholangiopancreatography (MRCP) examination can effectively detect intrahepatic bile duct variation, which can be an important examination method for complex bile duct stones.\[[@ref4]\] Ruiz Gomez F etc., strongly recommended that routine intraoperative cholangiography needed to be considered, they thought that intraoperative biliary imaging examination is high sensitivity and specificity which had high value of finding intraoperative BDI and little damage to patients.\[[@ref5]\] For some reasons, we did not make the intraoperative cholangiography. When we carefully reviewed the pre-operative MRCP and MRI examination, we vaguely thought that there was variation in the bile duct; at the same time, we could not make a good judgement of which liver segment was under the control of that bile duct. We have a rich experience of 3D reconstruction on MRI and computed tomography (CT), so we temporarily tried to conduct 3D reconstruction on MRI of the biliary tract using 3D reconstruction software. The 3D reconstruction of bile duct in this case confirmed that the right anterior inferior lobe bile which governs the right anterior inferior lobe of the liver duct that flows into the gallbladder canal was divided by us. We found that this technique appeared to be superior to cholangiography and MRCP, which were faster, easier for experienced engineers to operate, and it could show the liver parenchymal and further help us judging which bile duct was injured and that it governs its liver lobe, depending on which we could decide whether to perform anastomosis to the injure bile duct, if the liver lobe was very important. We believe that MRI or CT-guided real-time bile duct 3D reconstruction as a non-invasive method can clearly show the bile duct structure and discover its variation. In our hospital, all the LC patients received MRI or CT examination pre-operatively; however, not every LC needs to conduct 3D reconstruction of the bile duct, only after the occurrence of BDI or if the surgery might be a challenging for surgeons.

If the thicker accessory hepatic duct was ligated, it might cause cholestasis, the proliferation of bacteria, the recurrence of cholangitis and even the hepatic abscess. Bile duct end-to-end anastomosis can maintain the original physiological structure of the biliary system avoid biliary tract ischemia which might cause post-operative bile leakage and bile duct stricture.\[[@ref6]\] A prospective non-randomised study of Kohneh Shahri *et al*. confirmed that the prognosis of bile duct anastomosis was significantly higher than that of cholangiojejunostomy.\[[@ref7]\] de Reuver *et al*. recommended that the first time of repair should consider the bile duct to the end anastomosis if there is no extensive tissue loss during perioperative period.\[[@ref8]\] When performing LC, if the technical conditions are allowed, it should be repaired by laparoscopic surgery, otherwise convert to open surgery immediately.\[[@ref9]\] In this case, we performed the bile duct end-to-end anastomosis under laparoscopy, the posterior wall first and then the anterior wall was continuously sutured using a 5-0 absorbable suture.

The BDI occurs in both open cholecystectomy and LC. The application of laparoscopic minimally invasive technique can achieve accurate end-to-end anastomosis, little injury, small impact on the whole body, fewer complications and which has opened up a new road for biliary injury repair. Laparoscopic repair of a damaged bile duct is technically demanding, and the application of MRI or CT-guided 3D bile duct reconstruction has little number of clinical cases, which needs big sample of randomised controlled trial in the future.
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